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(57) Abstract: Provided are a transparent polypropylene based sheet which exhibits good tensile properties, impact resistance and 
rigidity, while retaining transparency, and also exhibits good characteristics as a transparent sheet such as the reduced whitening in 
the bending thereof, and further can be free from the generation of a gum-like material during forming, and thus can be produced 
continuously; a method for producing the transparent polypropylene based sheet; and an apparatus (1) for producing the transparent 
polypropylene based sheet, which comprises an extruding means (11) for melting and kneading a material followed by extruding the 
kneaded material into a sheet form, a first cooling means (12) for cooling a molten resin composition (20a) in a sheet form into a sheet 
(20) (a sheet-like article), a preheating means (13) for reheating the sheet (20), a heat treatment means (14) for heat-treating a resin 
composition (20a) in a sheet form, and a second cooling means (15) for cooling the seat (20) after heat treatment. The raw material 
for the sheet (21) produced by the above apparatus comprises a polypropylene resin (a) and a metallocene type ethylene- Of -olefin 
copolymer (b). 
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^0:5^*^^*9, f^^LS$tbf->— h20{*, ?frfepn— ;H51, 152, 153<DJ3 

[0062] Z<D£5iz&j££ti1t*m}&]&mz.&^X. SMaKy^ntV^V— h2lSrjK3t 
£-f , ffpffi^lUU^, T^yil2^ib, jJj(«>TO«^^-h#t 
^^BHl#LmLLTv—h^Mgm^20ai:i-^ WffiXg) o 
[0063] Jfcfc, ^(D^Wm$ttfc^-h^TOm^20a«, ^1(Z)^P^12^A 

•fTfefo*), ffl^ttfcV— MfcWJIBia^«>20aH:, /hS*Wl25(^x.TW 
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120f*3^2^tK H©n- ;H21tl2(Dn- /H22(D^tc:^^ii*^XT^3 

[0064] ]&Mmfctsnfci/~h20te^m^&i3^mAt$ti. mfeumK^mzftz 

o i*5fct?*>. h20f£. i4©P-;H24^^HOfin-;H31©±^^ 
B^/^tK I2©fin- /H32CDT^»Mffi^bT^3CD^t2— /H33CD 

h20fe, ~<D£?lZ±TKktft£frl%~b-Z:3tft\Z.^mv-- M31, 132, 133 

o 

[0065] fs^frfcv— h20{if^^s^i4— ^A$tb, mfamzfriztmc^ m 

Irtzfrlb, is— h20te. fin- /H 33^)^0 KD^PBn— /H41(D_h^(Djaffi^ 

i/— h20«\ ^^KW^-</Vhl45^^^H2C0*Pf^n— /H42(^T^"<^MB(-a¥ 
3^ ^2(D^P|^n— /H42^J;«9, 3t^^KW^/VM45^fflg£tL3 0 
[0066] 3l^c^\ V— h20«\ ^^U^^Uhl45bbh^M^— ^!44<D±jj\zmh 

/Phl45frhmm&th& 0 

^H-e^B^PX$tL^^KW^-</VM45^:lFi3— /H42^5^-fflg£*K JE 
^tLfcffi^®^$tL¥m^$tLfc^-h21^#^^(Maxe) 0 
[0067] Jfcte, i^a^ifebfc:^-h20«, ^2(D^P^15^agA$^, 0T5£i@Jf*-? 

•So 
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3iC^e>tl/-CJEEgfMJSin— /H54t!lJ:l9JBES$^o 

^£5^ h20te, ^t4^P-/H51, 152, 153^g£tL-C^£P£ 
tL§(02^X@) o 

[0068] J^X<DX@^J;«9, ^^(Djg^y^ni^^v— h2lj&S#£>ft5££fcfe5 0 

[0069] #tC ^p-fe^m^l^- a -^rUy^^^^W- (b) (^nirVLL) Sr^Dnt" 
[0070] £fc, ^(D&iZL^XmbtltcMmtfV^tt^^i/— f*21H\ v— h2KDjfpmj£ 

[0071] (ifc4) 

H^70t 2 -30t + 6 (I) 

[0072] &3b\ ^^XH^oV>T«, V— h^^^t[mm]t?fc§^^^^oV^TfB^:(ll) 
^J:^^^^^oT«,SPJ!tt^J:^-Jg1ltL^0J!^y^ntV^^-h 
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[0073] (Sfe5) 

H^70t 2 -30t + 5. 2 (II) 

[0074] ^rb-C, mmtfV7tt e U>%ki/—htt, -5tl:fcit5f*3lS/5^ 2000j/m^ 

[0075] *fc, mm^tc^mmnm(Dmm^v^^>^iy-b2i(Dmm:^m^xti^ 

[0076] (2) ^SP^tbfcv— h20^V^^U>mm (a) (Dgt^T^fSHrt (Dffi.it 

[0077] (3)n^igm^i4, mmwm^tif-y-h^immnmmoa^, %tn* 

i^<DX\ i/— h^mmn^20aKm^m^^^ir'^Mm^x^ Y20 
&nmirz>~ttfx%z> 0 

[0078] (4) !MfJSX@^3ol >T }3\ ^ffi^i-^3z^K^-</VM45, n-;H42^^- 

ff *?tb, v— h20^^^i-^B^g-e^§(D^\ ^B^/Ky^ntW^^— h 
21cO^B^^^^px$tl,§o 

[0079] (5) mmm^m^m^^vzf^u^mm (a) u^n-fe^^i^- « 
[0080] m2mmjfmi 
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[0081] itb^L-C, 04^^i-^2^»^(D^0J* o y^tW^^-h(D®at^2 
XU, ^l<D^*P#S22fi x ^l<D?^*|In— /V213<k||2(D^^Pn— ;V2l4b<Df&\C 

[0082] fc:}3, IH4^^^-e*bfcJ;5^, Hl(Dn— /V213(DBij^iJ(D^^Pn— /V215A^ 
Kit, ai>'KW^^</Vh215©rt{ad*fegStt$*5r.i:-C. ^:/KW^/M-215<£H^ 

[0083] 04<Di45^3SS2lC*3^5^1<D^*Pa— /V213}3\ *:<D%m\£7yM^J^V>W- 
m*2lsmkWstlXX^ 0 ^(D#tt#218{*, ROSSIS (JIS K6301A7F^2pm 

^rLT, BltM2<D^tH^— /V213, 214<£>4>&<£ 1 fc— ;£f3\ ^C0tH^tt219^ 

[0084] I3©ft9n-^216t), itffifi£;5>0. 5S£AT<£>^®WL~0^5 0 ^LT, 

?^*Pn— /V216f3\ h^WIaia^^20a^MM^^Kl/^^</V'h215^bT 
UlcD^^Pn— /V213^MU b^^^^Kl/^^/Vh215-e^(D^^Pi3— /V216'fliJ 
^#j±^tLfc^-h^»J!tm^20a^^^tp £5 ^LTI^it^-CV ^ 0 
i*Jfct?*> . ^M$^^^Ki/^^/vh2 1 5£r co^^Ki/^^/vh2 1 Sir^fcfeLTV ^ V 

[0085] H4(Dn— /V217{*, v— b20^ni^HV^-</Vh215^LT||2(7)^Pn— /V21 
4^JBg£tL&J;5^— h20^VKi-^(D-efe§ o 
^Lt, 7V213, 214, 216^^, ilffi<Z)?&Sf$» ^1^^^ 
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[0086] |g4©3K^g2^fflV^TSM7 p ^tr^>'5R■•>— hSr#5iCtt, ttflSLfc^l^» 

[0087] -tLT, #™OT^112j;O^Mffi$^fc^-h^TOia^20a^, Jgl<D 
^Pn— /V213^MbTV^3i^HV^-</Vb215^, H3(D^Pn— /V216^^Bg- 
|^B#«M1-^J:5^bT^l^3(D^Pn— /V213, 216<DP H 1^>HAU 

fflx. «50°C ^^*p-f5o 
[0088] ^<D^u Il^3©^n-;V213, 216 ra©#JEE^;-e#ttW218^jE«g$tb5 

bO^S8 l8P#fc*5VvCS'— h^tJJgjjfiJ&^Oate, Mn— /V213, 216(£«fc5ffi 
JtfcJEEg^JfeoTl 0. IMPa— 20. 0MPa"eS)^ o 

[0089] Sltfct, r<Dv— h^WSIia^^)20a^tiifB^ffiO^^K^-</Vh215^3(D 
^Pn— /V216^>?fbTiiSbT50 o CJ^T^^Pi-§o ^KW^/1^2 15^(7) 
^Pn— 7k216ftiJt^ffi$n^— W#ra*B-^20a«, /V216(Dcp^ 
frbGDftm 9 2-e^d-/V216^^jA^tt, ^-h^»^m^20a^, ^(Z)^ 

0 2f^{C*5V^3i^Kl/^-</Vh215^3(D^^Pci— /V216^J;*9ffi#t^ 
J£^£*irCV^ 0 Z.<DW^CDMJ±fe. 0. OlMPa— 0. 5MPa-Cfo5o 

[0090] m?-, ^n^tif->— h20^^Ki/^/vh2i5^m^J;5^fp^^c^li-e^ 

^KV^^/H>215C0[lIl!]tifci^2(D^Pn— /V214^#Wj$^, r<Z»— h20£r 
xyKV^/Vf215^Ltl2(7)^n- /V214^LTfflgLT50°C^T^ 
Sli-^o H4(Dn— /V217-e^VK$^T'(D^Pn— /V214#J^ffffi$^b^— h2 
0{3 X ^Pn— /U214(D^p>L^hCO^m 0 3§R£H-:&^T^^KW^</H-215^fi 
^^ffi^$^tTV^ 0 0. OlMPa— 0. 5MPa"efc5 (^l^iPX^ 
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)o 

[0091] ^(d^ ^-h2o^, hwi^iic ^m^m3K£z>^m^.m. mmm 
[0092] mm^tdm2%ffiMMK&tb\£. mm^tcmimmnm^m ( o> km*. 

(6)#'|4|t218^#^^U-rv^||l^||3(Dn— /V213, 216(D^Jg0 1§|^- 
$otfZ>mv— /V213, 216tZlJ;§^g!f!^m$tL^— W#am^20a(D®^iE 

/V216^J;§^-h^»^M^20(DBiytiE^^^^^S 0 3gB#fc:}3tt5 
^^U^^Vh215tM2(Dl^m^—^214lCX^iy—h^mmU^20(Dm^)± 
gtlOTt^iot, ^^0Jtt»M0J^y^°ntV^^-h21^S3SS-e^ 

[0093] (7) l£fc, ^P^^bT7K^fflb^V>-e^i-^^t^^§f c ^ > M^'t£= 3 ^h 

[0094] ^4b\ «0j!ttti)fs^n»^^Pfi^$^ i bo-e^<, *mm<D n m&mj& 

fufEUh^M^-ete, l^aigtLtti, ^KV^/vh^s^JJ^ 
[0095] *^PJ(D^0J^y7 o cit:V^i/-h^#§^:^(D^«, 
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[oo96] ur, mrnm&xxfttxm&mfx, ^mm^x^Mi^m^mm-r^o ^ 
[oo97] immmi— 4, im&mi—*] 

mil 
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0. 3 
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[0098] ^tfj(DWa*t3|Sf«^Mt)-efe5o 

**3, mmuPf(ommt. jis— K7ii2(23 < c) fcipmut^src, ^ ^/vh^ 

h (MFR) f3\ JIS K7210^2pg[LL7 t C^^\ ^*L^h,8a^Ufrfc<D'"C&5 

o 

[0099] ^^e^y^citV^f flg-1 (HPP-1) : 

^V-K: E-304GP(W3te»^(*)5!D 
74y*9 e f-v9*<'*#y)?ifr*l'. 0. 90 
MFR: 3. 

[0100] ^^y^°ntV^J3g-2 (HPP-2) : 

^V-K: F-534N(t±i^;*S(tt)M) 
TjyWf-vZ'^ZyY&tiE: O. 92 
MFR: 2. 
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[0101] &?tt>% t x.<7-u>- a -3rU7^&m&fc-l : 

:7V— K: */WKF370( B ^0^1^(8054) 

^iSi: 905kg/m 3 

MFR: 3. 5g/l05> 
[0102] p^n-fe^ai^i^- a -st-uy^&M&fc^ 0^ni?XLL-2) : 

m&: 904kg/m 3 
MFR: 4. Og/10^ 
[0103] E§M£f£^JS^y^l/^(L-LDPE) 

^V— K: V0398CNV398CN(ffi;fe^($c)M) 

907kg/m 3 
MFR: 3. Og/10^- 

[0104] mm^tz.r^y^^y^^^yY^m^ M,w-ma-±. #t<D£5\z.vxwi£ 

t?*> . JNM-FX-200 ( 0 ^mT- (flc)I, 1 3C-^ Jkqftjl )«50. 1 MHz) £r 
ffl V \ S>J^— K : ■7"nVly^^f^y7'])^m, ' : 6.9 *t s (45° ) , /VV^ 

»jgb^ra:3s, 01$:: 100000, ^:1, 2, 

-£V(90/10ig*%), ^mS250mg/2.5ml^, SO^S: 130°C<D^#^ 
13C-nmr$!I^<Htv\ ^/^©S:ft:^IiJti^j;5^^;/vi^7h<D3gv>, -f 
22. 5—19. 5ppmf^|31^tl5mmmm- mrcm<D^g-fc°— ?(DW$M$kg.it 

[0105] mmmm:21.86ppm 

mmmr : 2 1 . 6 2ppm 

mmrr : 2 1 .08ppm 

mmrm + rrmr : 20 . 8 9ppm 

rrrr:20.36ppm 

mrrm: 19.97ppm 
[0106] (9«g#ifc) 
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/v-efiL, i45°cKMm^titcvi—/vtMm^tifcmm^^^/^hxM^m 
-Hrv \ i5mx^mmxmmm^^ o u^^y—h^mc 0 
[oio7] wm&w) 

IrtLT, (l)3l3S#t^ (2)^-fX\ (3)3fe$R&, (4)«*3ftflf, (5)^f«9ft(f fiffc; 

[0108] (l)3l3S#tt: 

§l5S#tt^b-c. r§i§i#^jr^g$tSjr5!fcBf!SiSjRtJ«r#tj?j^jis K7i 

*5b\ i'J^{«?f^#m^f^ (MD^-[r]) MD^-f^o^ii:^^ (TD^f^) f;:*f 

[0109] (2)^fX: 

jis K7io5^wu ^xmmmiB^m&^mmmd&m^xwm^tio 

^4b\/¥^^o. 3mm(D^^*Dit^(l)^:^J;<9#ffi$tb§^-rXH^, 3. 3~C 

[0110] (3)MI: 

JIS K7105^MU S«J^mfe^tf(^^a(*)^)MV>T,aiJ^L 

[0111] (4)ffim&&: 

^/K/v^/^h^^- ( (m jmmwmftffi) v \ nm^m 30k g , 
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[0112] (5)mmf^mm-. 
[oii3] (ermmm&vk: 

[0114] 
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[0115] ^2a>e>fl¥5«fc5^ m^mm<Dm^n^u>mm (a) ^s^^n-fe^^w 
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[0116] [^W!l5-8. Jfc&0!|5-6] 

~4<DMw<Dm<o 0 
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[0117] om&m 

m, -</^^/ / 'l3-/^#.^g)^fflv^-c, mmn&^24o°c, y^v^nm^so 

= 15°C)-e#^U 4m/#<D3£a-CJ?^0. 3mmOliv'-hr#fCo #CWC % # 

[0118] 
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Cong] mmffi^k) 

[1^4] 



MX OK) 
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[0120] m4fahM% £5 ^ ff&^fflitute^irt^^^^ « (b) 
[0121] ^BJI^BJ^yX^fcV^^-hcDMit^^^B^^yXntV^^-h 
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m^mm 

[1] T4y??^y?^<^^y}?ftW0. 85—0. 99, ^K7n— MMFR)^0. 1 

— 30g/ / 10^(D7Ky7°nt:V^>|tIg(a)^70— 99. 8fl%^ ^P-fe^ftjKSrffl 
V^-CM3ab^g^880— 920kg/ / m 3 , ^/Vh^n— h(MFR) /^l— 30g/10 

T\ 

^^^TI-^y^M^LT^ 

<z)/>^<^f^tb^^-^^x@^tpi^^#m^i-^M0J^ o y^tv^iy-h 

[4] ft 5£JS1&1 ^U*^3(DfFT^^-fB*^0J*°y7°ntV^^-h(DM3t^ 

tirfBl^^fflX®^^g^^^JSM^^Kl/^^/vh^J;t^/^c^^JSn- 
/v^^^ftffB^-h^(D^mB^^bT*Pf^1-§'^^m^T§SPJ!^y^n 

[5] T^y^^^^.yK^*^0. 85—0. 99, t/Vhyv— h(MFR)^o. 
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\t^XW3kVitti§3t&880~ 920kg/m 3 . ^/Vh^n— h(MFR) tfU— 30g/10 
^m^*P«l(MD^|B])(D5l^#tt^i500MPa^_h-efe«9, 

H^70t 2 -30t + 6 (I) 
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